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态的不同而导致的荧光强度变化。初步探索了 BODIPY-SO3 与 4-氨基-2,2,6,6-四
甲 基 哌 啶 -1- 氧 自 由 基 (4-Amino-2,2,6,6-tetramethyl-1-piperidinyloxy, 
4-NH2-TEMPO)分子间的作用及其猝灭机理，并在此实验基础上，设计并合成了
侧链带有氮氧自由基的超支化共轭聚合物 BODIPY-TEMPO-SO3。由于顺磁性氮
氧 自 由 基 的 单 电 子 对 共 轭 聚 合 物 光 致 激 发 态 的 猝 灭 作 用 ， 使
BODIPY-TEMPO-SO3 具有弱荧光及强 ESR 信号。当侧链氮氧自由基被抗坏血酸
还原后，由于单电子性质被消除，顺磁信号下降而荧光出现回升，以此实现对还
原性小分子的双模式响应及检测。实验表明 BODIPY-TEMPO-SO3 对抗坏血酸












































The structure of polymer is an important factor for its performance. During the 
past decades, kinds of novel polymers have been used for bio-molecular detection and 
bio-sensing because of its unique structures. 
Conjugated polymers(CPs) can achieve hundreds of amplification of 
fluorescence due to their unique π-π
*
 conjugated electronic structures. Therefore, in 
recent years, CPs-based chemo- and biosensors have attracted increasing attention. 
Dentrimer polymers has highly branched molecular structure and a large number of 
terminal functional groups which can be used to load fluorescent moleculars and 
modification. Polymer brushes which can grow in a variety of substrate surface and 
combined with kinds of functional groups can be used to build all kinds of biosensors. 
Based on this, the study in this dissertation has been focus on developing a kind of 
sensitive and watesoluble novel fluorescence probes. 
The dissertation consists of three chapters: 
Chapter 1, introduction. Had a brief introduction to the systhesis, molecular 
structures and applications of conjugated polymers, dentrimer polymer and polymer 
brushes. The research objectives of this dissertation are proposed at the end of this 
chapter. 
Chapter 2, studies on multi-modal probes based on BODIPY hyperbranched 
polymers. A water-soluble hyperbranched polymer with sulfonic acid modified side 
chain (BODIPY-SO3) was syntheized. The fluorescence variation of BODIPY-SO3 in 
organic solvent and water due to its different state of aggregation was inverstigated. 
Explored the intermolecular quenching mechanism between the nitroxide radical and 
polymer .Based on this, we designed and systhesized the spin-labeled hyperbranched 
polymer BODIPY-TEMPO-SO3. Because of the quenching effect of the paramagnetic 
nitroxide moiety on the photo-excited state, BODIPY-TEMPO-SO3 was weakly 
fluorescent but has strong electron spin resonance (ESR) signal. On reaction with AA, 
















enhancement of fluorescence. Experiments demonstrate that BODIPY-TEMPO-SO3 
show highly sensitive detection of AA and have a very good linear response within the 
scope of AA concentration of 0.5 to 2.5 μM. 
Chapter 3, synthesis and studies on the polymer brush modified fluorescence 
nanoparticles. Investigated the ATRP reaction based on the macromolecular 
initiator-HPG and successfully synthsized the 30 nm watersoluble nanoparticles with 
a good dispersion. Studied the influence of polymer
,
s structure and modification sites  
on the nanoparticle
,
s fluorescence. It was found that bonding the BODIPY molecular 
on the branches of the polymer brush were much more better than bonding it inside of 
the polymer brush modified nanoparticles. What
,
s more, with the NH2 proportion 
increase, the polymer will become more soft, thus make the BODIPY molecular 
easier to be quenched by each other. 
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